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ABSTRACT 
Dispensing with the preliminaries: 

20 Figs, la and lb are schematic drawings showing principles of a detection 

method of polish ending point of a chemical mechanical polishing according 
to the present invention. Fig. la shows a state that, before polishing, an 
incident light ( 12 ) with a given wave length illiaminating a rough surface of 
a layer to be polished (11) formed on a wafer (10) is reflected diffusely on 

25 the rough surface, so that detected light with the given wave length detected 
by a detector 20 is not strong. On the other hand. Fig, lb shows a state that, 
after cortpletion of polishing, the layer to be polished (11) has become smooth 
hardly producing diffused reflection, so that detected light with the given 
wave length detected by the detector 20 is relatively strong. 

30 In this manner, reflection of a light becomes different in accordance with 

diffused reflection caused by the roughness of the surface to be polished. 
Accordingly, the rougher the surface of the layer to be polished becomes, the 
more diffused reflection produces, so that the light intensity detected by 
a detector fixed to a position becomes small. On the contrary, when the surface 

35 of the layer to be polished becomes smooth, the light intensity detected under 
the same condition becomes large. 

Fig. 2 is a graph showing variation in relative light intensity upon polishing. 
The surface becomes smooth upon progress in polishing, so that detected light 
intensity increases . When the polishing exceeds the polish ending point , surface 

40 roughness does not change, so that light intensity becomes constant. 

Accordingly, while detecting light intensity upon progress in CMP process, 
an inflection point where the detected light intensity becomes constant can 
be recognized as a polish ending point. 

As shown in Fig. 3, an example of a chemical mechanical polishing apparatus 

45 according to the present invention includes a polishing table ( 32 ) , a polishing 
table holder (31) for holding the polishing table (32), a wafer holder (33) 
that is connected to a rear side of a wafer (10) with an end thereof to rotate 
the wafer driven by a motor (90 ) , a light source (40) for illuminating a layer 
to be polished formed on a front surface of the wafer (10), a detector (20) 

50 for detecting a light reflected from the layer to be polished incident from 
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of the detector (20) through an input terminal thereof and aitplifies a signal 
input froiri the detector (20), an analyzer (60) that is connected to an output 
terminal of the arnplif ier (50) with an input terminal thereof and to a feedback 
system (80) with a first output terminal thereof and to a monitor (70) with 
5 a second output terminal thereof, the feedback system (80) that is connected 
to the analyzer (60) with an input terminal thereof and to the motor (90) with 
ah output terminal thereof and stops the polishing apparatus at the ending 
point, the monitor (70) that is connected to the analyzer (60) and displays 
information, and the motor (90 ) that rotates the wafer holder (33) by electric 
10 power applied in response to a signal from the feedback system (80). In Fig. 
3, a reference number 34 denotes slurry. 

Fig. 4 is a drawing explaining positional relation between the wafer (10) 
and the polishing table (32) of the polishing apparatus shown in Fig. 3. A 
reference symbol IOC denotes the center of the wafer (10), 32 C denotes the 
15 center of the polishing table (32). As shown in Fig. 4, during progress in 
polishing, a portion of the periphery of the layer to be polished formed on 
the wafer (10) is exposed with rotating on the periphery of the polishing table 
( 32 ) . In order to keep the polishing amount constant in spite of exposing a 
portion of the periphery of the wafer , the wafer table ( 32 ) and the wafer ( 10 ) 
20 are rotated simultaneously. In this case, a motor (not shown) for rotating 
the polishing table holder (31) is equipped. 

In this manner, during progress in polishing, periphery of the layer to 
be polished is exposed outside of periphery of the polishing table ( 32 ) with 
rotating, a light with the wave length from 5000A to 8000A from the light source 
25 (40) illuminates the periphery of the exposed layer to be polished, a light 
reflected from the layer to be polished is detected by the detector (20) , the 
detected signal is amplified by the aitplifier (50), the amplified signal is 
analyzed by the analyzer (60) , and when the polish ending point is recognized, 
a signal is applied to the feedback system (80) to stop polishing. On the other 
30 hand, when the analyzer (60) has recognized the polish ending point, polishing 
may be stop manually without the feedback system (80). 

Omit the rest. 



